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PRINTING CIRCUIT BOARD MOUNTING
SYSTEMS

BACKGROUND TO THE INVENTION
I. Field of the Invention
This invention relates to printed circuit board mount-

ing systems and it is an object of the invention to pro-

vide a system for mounting one or more printed circuit
boards in such a way that the, or each, board can readily

be moved from a normal rest position in which neither
side of the board is readily accessible, to a test position

in which one side of the board is readily accessible, and

also to a repair position in which the other side of the
board 1s readily accessible. -

2. The Prior Art
The use of extender cards and other such aids is well
known in the test and. repair of printed circuit boards.

These are undesirable from the aspect of maintenance of
constant circuit conditions. The physical removal of 20

boards 1s time wasting. Inaccessibility of boards is a
major contributor to repair or maintenance time in elec-
tronic equipment. Accordingly, it is desirable to pro-

vide a method for mounting a plurality of printed cir-

cuit boards for ease of access for maintenance purposes.

SUMMARY OF THE INVENTION

The present invention consists in a printed circuit
board mounting system comprising a first pair of chan-
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nels for each board to be mounted, said first pair of 30

channels being adapted to engage portions of two oppo-
site sides of the board and to support the board in a first

position, a second pair of channels for each board to be
mounted, said second pair of channels communicating
with said first pair of channels and being adapted to
engage portions of said stdes and to support the board in
a second position, and a third pair of channels for each
board to be mounted, said third pair of channels com-
municating with said first pair of channels and being

adapted to engage portions of said sides and to support
the board in a third position.

It 1s to be understood that, when the board is in the
first position, both sides of the board will normally be
Inaccessible, whereas, when the board is in the second
position, the front of the board will be readily accessi-
ble, while, when the board is in the third position, the
back of the board will be readily accessible.

Normally the axes of the first pair of channels will be
vertical or inclined at a small angle to the vertical, while
the axes of the second and third pairs of channels will be
substantially horizontal or inclined to the horizontal at a
small angle. -

In one form of the 1nvent10n each set of three chan-
nels has a generally T-shaped configuration. In this
case, the axis of the first channel is substantially vertical
and the axes of the second and third channels are sub-
stantially horizontal, said second and third channels
extending in opposite directions from the top of the first
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channel. In fact, in all practical cases, both the second

and third channels will slope downwardly from the t0p
of the first channel. |

It will be understood that the board norma]ly rests in
the first pair of channels but, when it is to be tested, it
can be slid upwardly in the first channel until the bot-

tom of the board reaches the entrances of the second
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pair of channels. The board is then slid into the second

pair of channels and is supported thereby while the tests

are carried out. Under these conditions, one side of the -

2

board will be readily accessible. If desired, the tops of
the third pair of channels may be designed to assist in
supporting the board while it is in the second position.
If it is necessary to remove a component from the
board, the board can be slid out of the second pair of
channels, turned over and then slid into the third pair of
channels so that the opposite side of the board is accessi-
ble.

It 1s, of course, to be understood that connections are
made to the board by means of flexible connectors,
preferably terminating in rigid connection blocks
adapted to receive the bottom edge of the board.

In a preferred form of the invention, each printed
circuit board is provided with rigid members along the
two sides of the board, and the top edge of the board.
These rigid members may be tubular or solid cylindrical
members, for example, consisting of aluminium having
an axially extending slot to receive the board. Thus the
board penetrates each cylinder along a diameter of the
cylinder.

Preferably each cylinder member is mltred where it
meets an adjacent member at right-angles. It is to be
understood that these rigid members prevent the board
from flexing. In particular, in the case of a rectangular
board in which the length of the two sides is less than
the length of the top and bottom of the board, the cylin-
drical member extending along the top of the board
provides the required rigidity. The two members fixed
to the sides of the board serve as bearing members
which slide in the associated channel members. In addi-
tion to providing rigidity, the cylindrical member along
the top edge of the board serves as a handle for lifting
the board when it is moved from the first position to the
second or third positions.

It is to be understood that normally a plurality of
printed circuit boards will be mounted side by side. In
this case, the channels are preferably provided in syn-
thetic resin mouldings which constitute end panels of a
mounting frame. It is to be understood that the arrange-
ment of the channels in the side panels must be such that

‘any board can be placed into either the second or third

position without fouling the other boards while they are
in the first position.

From another aspect the invention consists in any
features of novelty, taken singly or in combination, of

the printed circuit board mounting system illustrated in

the accompanying diagrammatic drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of one embodiment of
the invention;

FIG. 2 1s a cross-sectional view on the line 2:2 of the
embodiment illustrated in FIG. 1 looking in the direc-
tion of the arrows; and

F1G. 3 1s a cross-sectional view of a part of the em-
bodiment illustrated in FIG. 2 taken on the line 3:3
looking in the direction of the arrows.

The system illustrated in the drawings includes two
end panels 1 and 2 which are moulded from a synthetic
resin material. Each of the panels includes an outer flat
portion from which a plurality of raised portions

project inwardly. These raised portions define the sets
of channels in accordance with the present invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 shows two printed circuit boards 3 and 4 in
position in the mounting system. The two boards are
shown in their rest positions for normal operation. Each
of the boards is provided with three solid cylindrical
edge members, one of which, indicated by the reference
numeral 5, extends along the top of the board and serves
not only to give the board rigidity, but also to act as a
handle for moving the board. The members on the sides
of the board, two of which can best be seen in FIG. 3 as
indicated by the reference numeral 6, serve primarily as
bearings which are slidable in the channels formed by
the panel mouldings.

The printed circuit board 3 normally rests in a pair of
channels 7 which include portions 8 and 9 which em-
brace the members 6 apart from a small gap through
which the printed circuit board passes. In addition, each
channel includes a lower stop member 10 on which the
bottom edge of the printed circuit board rests.

In communication with each of the channels 7 is a
further channel 11 which is constituted primarily by an
L-shaped portion 12 at the foot of the channel, and a
supporting portion 13 at the top of the channel. The
third channel 14 is constituted primarily by a lower
L-shaped portion 15 and a supporting portion 16. The
cylindrical member 6 on one side of the printed circuit
board 3 is shown in the channel 11 in dash-dotted lines
at 17 in FIG. 2, and in the third channel 14 in dash-dot-
ted lines at 18.

The printed circuit board 4 is normally supported in
a pair of channels 19 which include a portion 20 which

embraces the member 6 apart from a small gap through
which the printed circuit board passes. In addition, each
channel includes a lower stop member 21 on which the
bottom edge of the printed circuit board rests.

In communication with each of the channels 19 is a
turther channel 22 which is constituted primarily by an
L-shaped portion 23 at the foot of the channel. and a
supporting member 24 at the top of the channel. The
third channel 25 is constituted primarily by a lower
L-shaped portion 26 and a supporting portion 27. The
cylindrical member 6 at one side of the printed circuit
board 4 is shown in the channel 22 in dash-dotted lines
at 28 in FIG. 2, and the third channel 25 in dash-dotted
lines at 29, |

Electrical connections to the printed circuit boards
are made via harnesses 30 and edge connectors, one of
which is shown at 31. The drawing shows a single con-
tinuous edge connector which serves to impart addi-
tional rigidity to the board. However, it is to be under-
stood that the single connector shown may be replaced
by a plurality of relatively short connectors if desired
Each of the harnesses 30 passes around a bar 32 extend-
Ing between two end panels 1 and 2. This arrangement
provides for accommodation of the excess harness re-
quired for raising the printed circuit towards the second
or third positions. The ends of the harnesses which are
shown free may be fitted with rigid connectors which
can be plugged into appropriate sockets on the frame of
the machine, or connected to the adjacent board.

What I claim is:

1. A printed circuit board mounting system compris-
Ing a first pair of channels for each board to be
mounted, said first pair of channels being adapted to
engage portions of two opposite sides of the board and
to support the board in a first position, a second pair of
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channels for each board to be mounted, said second pair
of channels communicating with said first pair of chan-
nels and being adapted to engage portions of said sides
and to support the board in a second position, and a
third pair of channels for each board to be mounted,
said third pair of channels communicating with said first
pair of channels and being adapted to engage portions
of said sides and to support the board in a third position.

2. A system according to claim 1 adapted to support
a plurality of boards, in said first position, substantially
parallel-planarly to one another.

3. A system according to claim 1 or claim 2 compris-
ing side strengthening means for attachment to said
sides and adapted to reduce the flexure of a board.

4. A system according to claim 3, wherein said side
strengthening means comprises a pair of cylindrical
edge members attached to said sides such that the board
penetrates them along at least part of the length of a
diameter, and wherein said first, second and third chan-
nels have walls of part-circular cross section for accom-
modating said cylindrical edge members.

S. A system according to claim 4, wherein said trans-
verse strengthening member comprises at least one Cy-
lindrical edge members for attachment to at least one of
the two opposite sides of a board which do not engage
with said channels such that the board penetrates satd
transverse strengthening member along at least part of
the length of a diameter.

6. A system according to claim 1 comprising trans-
verse strengthening means for attachment to a board

between said sides and adapted to reduce the flexure of
the board.

1. A system according to claim 1 adapted such that
the insertion of a board into said second board channels
does not necessitate the total withdrawal of the board
from said first pair of channels.

8. A system according to claim 1 adapted such that
the insertion of a board into said third patr of channels
does not necessitate the total withdrawal of the board
from said first pair of channels.

9. A system according to claim 1 wherein the opening
to said first pair of channels is adapted to assist said
second pair of channels in supporting a board.

10. A system according to claim 1 wherein the open-
ing to said second pair of channels is adapted to assist
said third pair of channels in supporting a board.

11. A system according to claim 1 wherein, when a
board 1s in said second position it is substantially with-
drawn from said first pair of channels with substantially
the whole of a first surface of the board exposed for
access from a predetermined direction.

12. A system according to claim 1 wherein said sec-
ond pair of channels communicates with said first pair
of channels from a first side of said first pair of channels
and said third pair of channels communicates with said
first pair of channels from a second side of said first pair
of channels.

13. A system according to claim 12 wherein, when a
board is in said third position it is substantially with-
drawn from said first pair of channels with substantially
the whole of a second surface of the board exposed for
access from said predetermined direction.

14. A system according to claim 13 further adapted to
support a plurality of boards in said first position, sub-
stantially parallel-planarly to one another, wherein any
one of said plurality of boards can be placed in said
second position without the movement of any other out
of said plurality of boards from their first positions.
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' R | “17. A system according to claim 16 wherein said
__ - flexible connection means comprises at least one flexible
of said plurality of boards can be placed in said third = connector for plugging into a board.

18. A system accordlng to claim 1 wherein said ﬁrst
5 second and third pairs of channels are mcorporated in a

plurality of boards from their first positions. pair of end panels.
' 19. A system accordmg to claim 18 wherein said end

“panels are moulded in a synthetic resin material.
connection means for providing electrical connectlon to - 20. A system accordlng to claim 1 wherein said first,
10 second and third pairs of channels are deﬁned by dis-

| contmuous walls. |
first, second or third positions. L B L A

15. A system according to claim 14 wh’erdﬁ a'ny Oné
posttion without the movement of any other out of said

16. A system according to claim 1 comprisi'ng flexible |

a board independently of whether the board is in sald
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